Role of alpha 5 beta 1 integrin in TGF-beta 1-costimulated CD8+ T cell growth and apoptosis.
TGF-beta 1 regulates cell growth, differentiation, and adhesion and is a potent immunosuppressant, in part through its well-recognized growth-inhibitory effects. However, certain T cell subsets, particularly of naive phenotype, can instead be costimulated to proliferate by TGF-beta 1. We have previously demonstrated that naive murine CD8+ T cells, TCR activated by platebound anti-CD3 Ab or SEB superantigen, are growth stimulated by TGF-beta 1, acquire a memory phenotype, express elevated IL-10 and TGF-beta 1, and cause T cell growth inhibition as effector CD8+ T cells. TGF-beta 1 causes growth among certain nonlymphoid cells in part by inducing or mimicking integrin activation. The present studies thus addressed mediation of TGF-beta 1-dependent growth and survival of anti-CD3-triggered CD8+ T cells via beta 1 integrins. TGF-beta 1 reduced anti-CD3-activated alpha 4 beta 1 integrin expression and constitutive adhesion to fibronectin, while initial alpha 5 beta 1 expression was heightened and adhesive function sustained. Fibronectin-based RGD peptides that bind alpha 5 beta 1 integrins and alpha 5 or beta 1 integrin chain-specific Abs blocked TGF-beta 1-dependent proliferation, while connecting segment-1 peptide that binds alpha 4 beta 1 integrin and alpha 4 chain-specific Abs had no effect. Cross-linked alpha 5- but not alpha 4-specific Ab mimicked TGF-beta 1 function by costimulating CD8+ T cell growth. TGF-beta 1 also caused RGD peptide-sensitive CD8+ T cell aggregation. Additionally, TGF-beta 1-costimulated proliferation correlated with TGF-beta 1 protection of CD8+ T cells from anti-CD3-induced apoptosis. RGD peptides and alpha 5 integrin-specific Ab abolished TGF-beta 1 prevention of activation-induced apoptosis. Therefore, TGF-beta 1 costimulates CD8+ T cell growth via activation of the alpha 5 beta 1 integrin and/or its ligand and supports sustained growth at least in part by alpha 5 beta 1-mediated protection from activation-induced apoptosis.